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(54) LIQUID CRYSTAL DISPLAY DEVICE AND METHOD OF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a VA(vertical 
alignment) type multidomain color liquid crystal display 
device, which can respond to a larger size of a substrate 
without requiring high accuracy of jointing between a TFT 
substrate and a counterposed substrate. 
SOLUTION: A pixel electrode 114, formed in the TFT 
substrate 100 side, is floated electrically by forming a 
control electrode 1 1 1 . A slit 1 1 5 is formed in the pixel 
electrode 114 to obtain a multi-domain structure. A color 
filter 108 and a black matrix 109 are formed on the TFT 
substrate 100. 
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1 

©gffik. *ffl»l©g«kii«eS20^kfcJ:oT 
tt^ii* ftfci* ffifl k JH»SWK*t^T, 

yy««k*RW\ 19157 n— r -f y^WRcxy «y h 
*J&* Lfc£k ^ f * KJi&a3IB. 

<o f * y»« *JBdt*r § £ 5 £ is # 6 nr ^ § c t * 

CB#JB3] ME*l0»K±fc:> *5-7^l/*- 

^jg** nr^a *«F« 1 1 s B# * i $ fc a 2 <o 

iM&itittminsiRt. ttfammtf&f£-$ftfc%2 

^^^)^oafi«^8BOKJi7^^6^c^3^T^ 
MGMDPBS#n "5 ¥fi{fcK*J&a?- S IS k % 
f9ffi7n-r<yye»cxy 'V IS k 

k> cft&fctt^ftfcifcilBk, *5-7 4>l'$-mt 

^ -Y VJC £ ft T B&ft-f S % H £^»B *5 ^ T , 

ME* 5-7 l Og«±*ciee£ 

tlx tlE*5-7-f/i>*-B©Tfc«. ffl»oy-h^ 

#fc£Sif-*«»0r-*/<X5>ryk, ME^-F^ 
ftfi&EffiSJB<B K><^y*fil»-rs/t«)0«ffi*(!f*ii 



kr*ttA«a*ttB« 

k, cft5Ktt$ftfciSiiJBk, #5-7^/u*-/Bk 
p«^y^»ij#nTiW¥ , 4"*iKJi«^KBfcft^^T, 
ns HrE*5-7^i/*Hi<DT£«\ «a©y-h/^ 

X5^yk, aBffl»oy-h/<x5-fy*c:vhy*x 
X^^ykfJEx-^^X^^v^^tc^JSLT^ 
-7^;i/*-B©±fci±l^Wih5y^x*»c»«s 

«^«B 0 

[H*« 9 ] MEHBB«fcMt«»fc7 o--t w y^ 
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l 1 ] H9EH*«tt*cx y «y h *9B:W S c k 

■pjcL/fccik k r s ii*^ 7 s fc a 8 ott 
cw*3Bi 2] ^^mi^ssk. anftW2^s 

cnstc^sn^acffliik, *5-7-f;i/*-B 

fc**-rs*H«S»BT»ftoTs MEKAJI^XftO 

F^-fvic»ii«nT»ft'r«»a«^ttB*«Ji-r« 
fc»©raa«s*B©na#ffiic*^T, 

mw- h mmR xsr- v * x ^ ^ v^s ^ y- v tm 
^ wiay-MBffi±^*»ft:ii*«di'rsi8k, 
zitfWEy-xBBKiaart-s^-^/^x^^y*** 

tcy^^y^-i/a yM*»ja , r*iak 

HiJfS^ ^ y > a yB±OHr^ffi«Jc ts 5- 7 ^ 
IS k, 

fists' ^ 'V *>^- */ 3 yKtoRffiffilSJc: 75 y * v h y ^ 
X^fig-fSlSk^ 
50 89E*y-7-f;i/*-Rt;BtBLfcfi9Ey-xfflffi±te 
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Witt* 1 2 ojss*^»»os5t^ffio 

[0 0 0 l ] 
[0 0 0 2] 

(TFT: Thin Film Transistor) £HRWS££J&£ 
LfcT F T 777^vhy^ 

[0 0 0 3] coaoMUl«gMS6«i:LT^ K41*m 

fcLT*^v*S!KJl*ffl(#\ ^@2ft7?ft£TFT 

S«fflfc»fcSffiffll£T*9 0° ai:n*J:5*cLfc, fa 
Cft^T^vvt (TN : Twisted NematiOSfcPftf 

[0 0 0 4] T NfflftJUESaat-Pttx 2ttt3DSffi©^ 

[0005] l^tn wmmmmmm<ommmm t m\ 

[00 0 6] &L±<D£ofo y TNUOMSg^SBT 

[0 0 0 7] LfrLfttffe, ±aL^Ccfc9^ TNM<0 

fRl £ Sffi# t OffiBIH fotfcX v T 

EP*>, T NSO^S^fifciu SHBFfttf]fc<, tfUKtt 

[0008] c^s^^-r^/c^^ (a 

EA (sMtfMntTy^EfRl) ^fcVA (Vertical A 



So 

[0 0 0 9] V AS!©«Jl«^SKBT*tt, WLSkttTvm 
(F^-rv) fc#fflLTK8&t-S}«iBS7SSBti. 

[ooio] SiB*rt^ffiao«gis*}gdc-r soffit l 

[0 0 1 l] 06fc, BfRmfctfftftWffik:«S (IB 
IrIWISSB) *tB:M\ *H**a*OB«tc:»Wt^VA 

[0012] 06^fciS/T^Mti, mnmmM&6 \ 

±£B^fcf&**n*TFT (Thin Film Transisto 

r) 6 2£, *Oy-X»fiBctti[W{c«ai*n*B« 

6, Rtf»iRj«a6 7A^*nfc«[Ris«t. cne 

TV £ G ^ LT> COMSa^SB 
^®^m^6 3Rtf»|Blfffli6 7©Sffitcti. KBAV 
HftJgOfla56 8, 6 9^ H^J|^i:a«J;^»i:JBdl 

?ntt^ 0 ecu, affi6 8, 6 9«, ^n^niijR 

m®6 3, »iRi««6 7*»ja-r«iWte, tt«B«as! 

[0 0 13] clO»fia^SaB"Ctt^ tBE^WAD^ptc, 
^0 fflEB^^^li^Wffi 6 3 OScSStf WfRlttffi 6 7 

gP6 s , 6 9m zv^memmemfa 

LXottZtctb* B*ttffi6 3atf*Kfilflffi6 7 0S 
OGS156 8, 6 9fCck«E|HlOlf#oeVtt, SHOK 
T% ?-OElR)^|Bl«iaaJ6 8, 6 9**tcLTiS?75i(plf: 

[ooi 4] cko^^jc, Ei^TJifii^t^iienfe 
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[0 0 15] fi(±©J:3K:LT\ H6 0»ffl*^SHT 
ti, £b«6 8, 6 9##ffl««A&tfB*g^r* 0 * 

S*ftTio«. 

[0 0 l 7] ^8^c, ttftm&cxy y h*K^5ci: 

<r 0 ccm ffimsfko^fe, ig0mfis«8 i jttcis 

[0 0 1 8] L£0«lg^iT11 ®^mfi§8 2 tit 
[0 0 19] ii%Sffi8 2 £*f|*J«ffi8 6i:tDffltcaE 

#«iws3sw-*. sushis 7 aj?ai*afiFtc«» 

#SI?©S8£18i« ffli§ltj§8 2 ©flSSP^H&^lnJW 

[0 0 2 0]**, 
M¥ 1 0-9 69 2 9*t^$8^ WFS2 5 6 5 6 3 9 
[00 2 1] 

ttiia^SBTtt, JbJSUfcJSfc, jKiltf^Offlftii 

coifed mmmnit. m%m^mzmM.t% 

fcsbicit, *^»SJfflBt"4t>"5E[olfil«ffl©^ffiB 

ffi£<DffiBfr&**ft*^ «^fi«©*ffctfft 

[0 0 2 2] LfrLft*<6, ifi*©»80*I!ffcfc!ie 
v\ TFTS«i:WiRiSffioa'&t>^-fn^H#^4o 
TtT*>0> *<D*8B, t!*OVAS!-7;l/^hV^>» 
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fi«ij«B©<fc 5 ic, flflSffiffllfcaawx y y h £1$ 
ttfcOTtix i#*Ht"fftfcJ:0. ««»*Jtf IE L < 

[0023] *fc, a^^-fn^t wifijSfifflkijBdi 

<*ft**5-7^;b*-atf;75v*^h y ^XOftB 
■fft*fc3l£fic"f:fci&, IHa*«HffTU, 

[0 0 2 4] *580!ti. ±3S0Wt£e#Tft<*ftfcfc 

*^fiB<0*fk*B5± L fc V A Iv;l/^ h7^>*7- 
[00 2 5] 

£ fldflSS 2 £ £ o T«*3&* ftfcMMlJI t 
*****a*3*«fc*^"C\ MlEfg l £>g*£Uc, 

■T«A5JB***ifc7n— r-f y^WtSIStf, fiflffi 
f § MffiSa^Btf f# 6 ft § , 

[0 0 2 6] £<1T\ BJffixyyhti, SUffiffl^tc* 

tt»oK^^v»«*jgj«-r««k9fcKW6ftr^ 

-So 

[0 0 2 7] £fc, MIES J 0Sffi±£fcJu ^5-7^ 

;U*-jW&8£ft* 0 

50 [0 0 2 8] ^?>tc, WE»l.©«fi±lCH:, 777^ 

vhy*X3yjgfiK*fts. 

[0029] H3E»*)i^br« N ftoKttS75rtt*^ 

UHl^SfiiKEfRlS-ttfcH^ffli^ftSo 
[0 0 3 0] Sfc, *S5Wfc«fcft*f, a»^B*(c*ft 
€ft»AS-r*iBSWMtfJB/i8«ftfcSB 1 ^gS^, fffl 

■a^jgdi* ftfes 2 t , mz® i ©s® t mi 

*Mt5Iit, t9IH J FaftH±tc, MiHiiSRBffiK 
f-ft^ft^fS J: 57P-r -f >?W&*&l£?ZX 

gfc*\ ftttct *1Wt«JWl«^R«lBoai!3S*ffi 
^#6ft«. 

[00 3 1] *6*c*fc, *»WKJ:fttf, 
OStg^, 3iW&»2 0»fii:, cft6*c»ESftfcjKfi 
Mt, *5-7-f;i/^-Ji^*^r«j«fi*^BT* 
50 oT, fiWE««B* i a»OKX^yJc»»«ftT»fW' 
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fssi oBffi±fcEB*n, mz*7-y v ;u*-bo 

fcjW&asn, ^*5-7>r;i/*H10±fcfci:£lO 
Taft«iWej«*tU RSI 0¥afUS©±Jctt|JEW 

K f 5 y s?x # jc«bk* nwiasiiji© f * f > * w» 

So 

[0 0 3 2] SSfc, *«SRHteJ:tUdr, 58Wft£ 1 OS 

fit, awft»2oa«fc, cn6tc»*n^«ffiji 

fc. *5-7-r;i/*HB££^a^«3*8B"C*o 

3H Ogffi±teEB<*fu M!2#^-7^;l/*HfOT 
Vlcv h U *x:RK:£«r*a»©T-$r^X5 
OSSjftte»*LT}gdl*nfc*KROW« h 5 V >>X * t 

c fc*«F«tr*sai«s«B3b^»6n* 0 

[0 0 3 3] ±IB2oO^^^SMTti, IMEBm 

tmmm®&£<Dm<o&'&®m> Rxsmsmmamt 

[0 0 3 4] Ltl^SI^aiT^, MIE® 

*fiiaEia*«ftVA^-KT**. 

[0 0 3 5] *6Jccn6©jftfi«^SSBTtt> b9EB 
SgSfifc X U >y b *»«■ 5 c t *c <fc t) , WEJftSJl*^ 

[0 0 3 6] Sfc, *SSJ!tecfcfttf, l 

ncttuiffWKKo f* >ic#mz tiTrnfttzmft 

Bte3IBf-5y-h^X5-fv***-r*iai:, ME 

m/£-f£i@£. n^r-b&m±K¥mft]a*Bi&? 
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Jy*Bf£t%xm£, j)WEy-X«S*BflJ**SJ; 
13*5-7 -f;l/*-atf Bill LfcWEy-x«B±teW 

[0 0 3 7] COffifiS^BOBJt^ffiJtfe^^Ttt. 

Wi3WB««*»gril , r*lBOWte, ME*5-7-r;l/ 

»j«f*ia**BU SK9JO¥a{kBO±tcWi59J 
[0 0 3 8] 

[0 0 3 9] £f\ B175SH4*#MLT, *58EO 
K<fcS V ASv/l/f- F^^f V*5-**«SttBO*ffi 

1 Ttt, #B©7jc¥fflB^iEfiS^fr±}a^nT^^*i^ 0 

2 «\ 01 ottas^Bfcffiffl^ns t f tssosb 

«l (#ffliiSU:*Ba) -^^§ 0 H3«, mwrn 
BBHTSS, ^fc> B4ii, B.1 OJSSS^fiOB 

30 BB* a Fffi±fcvh U ^xtttcEBLTSI^nst© 
[0 0 4 0] Hi *#«af££. cOKA^BBid:, 

^Bi^ffifSf-r^x^ yf-ypm^t LTUff-rs t f t 

»^n/cTFTSffil OOt COT FTS«tC«ff 
3eOBB*B^T«lRiEB«nft»lRl«El 20t c 

n&s*goffl*c«[fiF*nfcjKaji 1 4 0 ^*bat^ 

Lft(f^«M6B*BAT(r^* 0 

[0 0 4 1 ] TFTSffil 0 0ti, *5X4if^6ril« 
40 S^ifeSSffi 1 0 1 *#L/Tl^ 0 iSB^*6^SS 1 0 1 
±ia±, AU Mo. ««^«4C r«|^6j*«, 1 
0 0-3 0 0 nmW-hfll 0 2Rtfy-h/<X5 

m20m ■ 2oi) «?ntt/^ 0 y-hm 

m\0 2±lC&, S i NH^5^S, BJP2 0 0-4 0 
OnmOy-h^Hl 0 3^M^nTt.^ o h 
fBIHRl 0 3±T?*oT, y-hm<Sl 0 2O±SlCffi 

mtzmmcit. itmnisv^ym^tftz, m®\ o 

0-4 0 0 nmW#*ll 0 4 tfJgjSSttTl^So $ 

/c, bmmm \ o 3 ±jc«, 1 0 4 ow«8 

50 tc^n^nii^^J:9tc N MofeSiHiC r§^M 



-5- 



9 

£, SJPl 0 0-3 0 0nm(Oy-xaSl 0 SRXfV 

2) >wej«*nT^*. cct, y-hmni 02, y 
- h&SR 103, 104, v-xmm 1 0 

5, Rtf FU-YVlBffil 0 6JCj;oT^ TFT (02# 

sa : 203) tf«dt*ns 0 

[0 0 4 2] tits T FTStSl 0 0&, ¥®«§ 1 0 

4, y-Xiaffil 0 5, Stf KU-fV««l 0 6*« 

i S i N¥^», IU2 0 0-4 0 0 n mO^-y 10 
S/^-S/a VSil 0 7$HiS;tT^So /<y^->3V 
I10 7±Ktt, *5-7-/;l/*-l o 8 3Wgj«*nr 

-7^;i/£-i o 8<o— »*»*LT«tH**te^Vy*> 

0 8Rtf75y^vHJ^X 1 0 9©± 20 

5, SI/P 2. 0-4. 0/imO^l£0¥iSfbISl 1 Otf 

igfcnti/^o SB l OTSffcH l l o±u:ti, I TO 
(IndiumTin Oxide) 4£fr£/££, JIJP5 0-100 
nmOSJSSffil 1 l*ffl*.TVS 0 C OffiiJSPflliS 1 1 

i 0 8(cM^n> i ovaftm 1 1 or-® 

Wca^^h*-;H i 2*lirt\ y-xSffii 

0 5fc»«*ftT^S o IM&PSffil 1 l±fcH\ 
l/^Ff^f)^ HBO. 1-0. 5|im©S20 50 
¥£{fcKl 1 3«nn^ 0 m 2 OTigftBI 1 1 
3±fcti, IT04£fr£&3, H/P5 0-100 nm 

(ommmmi \ 4#, m^mcyu-r-^yy^mt^ 

5<fc$te}&fii*ftT^S 0 coiiKWffii i 4&, 

h 1 1 5WLTt^o 

[0 0 4 3] B^£L4^tf, B^Qffil 1 4± 

[0 0 4 4] WlSlSfil 2 0&, 2f7Xft£fr& 40 

^c^S^lfe^a^l 2 1 fc, SHttiRSKl 2 1 ±tcjg 
J&Zfttc, ITO^^, If 1 0 0-1 5 0 nm 

[0 0 4 5] T FTg&l OOi^lSl 2 Ofctt, 
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[0046] ttw&oKffi&zntcfoMi&Tr&mvW} 
[0047] ^awiii^^/i^igiS'r^^i.i, je 
hv^7^v2o 1 jwastenfcWiHfc:. zom&mm 

tr**ttH**«««tifty-h^x5-f >2 0 1 # 

MiRZnZt, *OH*0TFT2O3tf*Vl-* o C 
^TFT 2 0 3^ggE^nfcx-^/^X^>f 
y2 0 2JC«*5i*«EE*4A«i:, <ios#5i*aE 
14, ^TFT 2 0 30 KWVfllffi&^y-XfBffi* 

l 2 2&, (GND) ^tlT^SOT, ft l 
1 1 £*ffRl@i 1 2 2i:<DPJ*cafflS^s^-r5 0 

*sjh, km 1 4 0 ic« jwenqjstu wia? 1 4 1 
©Eia^flffSffc-rs. ciofc*jaui»?i 4 ni, * 

[0048] 4*5, pmmm 1 1 1 o«E*wai«EA 

Vctrl Gftfttt) 7n-r-fvy««ic** 

®^fflsi 1 4<o«{ftA vpixtt, mffi$"j®msi 1 1 
tiB^affii 1 4©3e^sacctri^, aaisficicfc 

*ffl^T, A Vpix=Cctrl/ (Cctrl + CIc) * A Vc 
trl, TSSttSo 

[0 0 4 9] £T, 01 BSttffil 1 4te, 

xy*yhl 1 5*#lt^o ±ES^6fe®K 
Stl£<fc?fc:, A VctrOA VpixTfe^o 

x'j^hi 1 soMH^SKfe-rsautt, bipe 1, e 

2©*5K»*Ji:ft*. ^LT, HKfilffil 1 4« 
THi, ^EK E 2i^n?nffi«E 3, E 4 

ti, 0O^i^»ciS^^IIS^3EE«4«Sttf:4<5o ^ 
©SS, *©R«R*tt** 1 4 1 1±, flW 

s^a&«^i&»ciRi^oT, MfflffiKaffJcfc^^oE 

fct, zomfaftfote, 0 2tc^9i^-r<k9tc4-5 o 
cntc^fct), *HSS*c, 4O0»9Jffi«AV Steffi 

[0 0 5 0] ^tc, *^jffiOJgi^cJ:^^ H H a ^^a!!© 
[0 0 51] S-f, 04 (a) - (f ) «r#H9LT, T 

[0 0 5 2] ffs H4 (a) tC/T^cfc^tc, ^75X§ 
frZ&Z&W&BMfcl 0 1 *ffls-rs 0 ^LT, A 

1, Mo, rS$ffl^;<y{fSk:«):!), 
fifi 1 0 1 ©±ffi±ffifc, hfg® 1 0 h 
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it)^>-iyyLT*»««l 0 4fcU 

i:<7* M;yy57-f-fc«i:0/<*--vyLTy- 

il^cMo, C r&if^6jS«ti«B«:HJS*n 0 
0-3 0 0 nmfc**J:5fc:jej«U *n*'**--V 
^Lt> y-x®ffii 0 5MK^Vlll 0 6 tt 
Zo C VDSfccfctJ^Ofiffi^ffiKS i N4£fr 

64411*^2 0 0^4 0 0nmO«Bai*}Bj*U 7 

[0 0 5 3] #tc. 0 4 (b) fcgWckdfc* tKMifil 
-2 /im^7-7^;^- 1 0 8*?gJ*f 

3fe<D*^-7-f;l/*-l 0 8#JB/SLfc*fc, l§H»D 
Affile J; 9. 777^vh'J^X 1 0 9*BfSO««tc 

[0054] gi4 Cc) tc^-r^ ? mar 

m\<r>¥mtm \ io*»#r*. ^lt, 7*njy 
^7^r£tc^fflv^T^i ow-mitmi 1 o£v^-~ 

yyu y-xB«i O5*»#WteBffi*#*fc»0 

[0 0 5 5] #tc, 04 (d) fc^f^?^ ^®^p5 
I TOI?fr£&*ISBK*\ BJPtf 5 0-1 0 0 nm 

[0 0 5 6] 04 (e) fc^r±5fc, xtryn 

hH*\ KJS0. 1-0. S/imfcfcScfcSSffi^ffifc 
B*frl/tB2 0¥ffi{fcHl 1 3 
[0 0 5 7]«'8^ 04 (f) IC^-fcfcSfc, */<y 

if ft* 5 0-1 0 0nmfcft*ck5Wft« , f*. ^LTJB 
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